ABSTRACT Medical education has been changing rapidly in Saudi Arabia. Within a decade, the number of medical colleges increased from 5 medical schools with traditional disciplined-based curricula to 21 medical colleges with varied curricula ranging from the traditional to more innovative, problem-based, communityoriented programmes. The private sector has started investing in higher education generally and medical education in particular. Also other government sectors that provide advanced health services have started established new medical colleges. The expansion of quantity in medical education has been associated with a drive for greater quality assurance. Accreditation of higher education institutes began with the establishment of the National Commission for Academic Assessment and Accreditation in 2005. This review focuses on documenting developments in Saudi medical education up to 2008 and discussing the future potential and challenges facing the sector.
First phase of medical education in Saudi Arabia
Saudi Arabia occupies the major part of the Arabian peninsula and has a population of approximately 23 million [1] . After the foundation of the country in 1932, health services began to advance from a reliance on traditional medicine towards a modern health care system with health care personnel drawn mainly from neighbouring Arab countries and the Indian subcontinent. Later, in a government-sponsored development plan, hundreds of Saudi Arabians with high-school diplomas were given scholarships abroad to study medicine and allied health sciences. This scheme continued until 1967 when King Saud University established the first medical college in the capital city Riyadh in affiliation with the London College of Medicine. In 1975 a further 2 medical colleges were established at King Abdul-Aziz University and King Faisal University, and in 1980 King Saud University opened a branch college in Abha, the southern region, which later became King Khalid University. In 1996, Umm Al-Qura University established the newest medical college for the first phase of Saudi medical education. However, the output of these 5 colleges was not sufficient to bridge the gap in supply and demand for Saudi physicians. In 2006, Saudi Arabian nationals constituted less than 20% of the physicians working in the country [1] .
The first phase of medical education in Saudi Arabia lasted for over 3 decades. Within this era, the 5 former medical colleges followed the same 6-year traditional curriculum, which consisted of 3 years of basic and medical science courses, 3 years of clinical training, followed by a 1-year internship. There were minor differences between colleges in the arrangement of the subjects and disciplines. Teacher-centred learning strategies were the dominant form of instruction.
In the early 2000s concerns about the disadvantages of the traditional curriculum design began to be raised and calls for change increased among the Saudi medical community. The classic teacher-centred approach with copious lectures has limited opportunities for more effective student-centred learning opportunities. One of the limitations is overcrowding of the curriculum, with overemphasis on certain subjects and the inclusion of some less relevant subjects [2] [3] [4] [5] [6] . In the United Kingdom these problems have been shown to have a negative impact on students' academic achievement and the educational environment [7, 8] . The poor teaching environment was also highlighted in studies from medical schools in Saudi Arabia and Yemen which follow a traditional didactic system [9] .
A vigorous debate began among Saudi scholars about the divergence between what is expected of medical graduates as new doctors and the content of Saudi medical programmes [4, 5, 10] . This debate raised concerns among academics and medical school deans, which has stimulated a drive to reform the curriculum in most colleges towards a more student-centred and self-learning approach [11] . The importance of evidence-based medical education [12] as a tool in medical programmes has also been discussed in the region [13] .
Second phase of medical education in Saudi Arabia
Saudi medical education has entered a new phase. This second phase of medical education is witnessing a nationwide movement toward innovation in medical education programmes, with a drive to excellence and recognition by international agencies and institutions. Most of the newly established medical colleges follow more innovative medical programmes and have established international partnerships with elite educational institutes ( Table 1) . The educational strategies adopted include a more integrated curriculum, a focus on problem-based learning and the development of community-oriented and community-based learning. For example, King Saud bin Abdulaziz University for Health Sciences (KSAU-HS) includes both graduate and undergraduate entry to a problem-based learning programme, while Qassim University (QU) follow a problem-based learning, community-oriented programme. Older medical colleges have mostly undergone systematic reforms towards a hybrid, integrated, community-oriented, community-based or problem-oriented curriculum, such as at the medical colleges at Jazan University, King Abdulaziz University and King Saud University. Other colleges continue to follow the same classic, discipline-based, teachercentred curriculum.
In parallel with the recent expansion of the quantity of Saudi medical education, calls for establishing quality indicators are increasing. The experiences of the first innovative medical colleges at Qassim University and KSAU-HS need to be evaluated and studied. Some of the achievement of the KSAU-HS medical colleges is their recognition of the World Federation for Medical Education in addition to the national accreditation by the NCAAA.
Another issue in medical education in Saudi Arabia, as in many countries of the Eastern Mediterranean region, is the language of instruction. Teaching in medical colleges is conducted in English language. The disadvantages of teaching medicine in a foreign language and the added stress this can impose on students is poorly addressed in the literature. Foreign language instruction can pose a major difficulty for new medical students who have suboptimal competence in the English language. It has been shown that non-native English speakers studying medicine in English 
Admissions and students' intake
There is a high demand by high-school graduates in Saudi Arabia for medical education. So the expansion in medical programmes across the country has increased the overall intake of students to around 2500 students. The medical education programme is mainly via undergraduate entry and runs for 6 years, followed by a 1-year internship. KSAU-HS has a graduate entry programme that runs for 4 years plus the 1-year internship for holders of a bachelor's degree in applied or medical sciences. Admission to medicine programmes used to be solely according to highschool grades, in which students with the highest grades were admitted. Later, a written science examination (in English) and interview were introduced as part of the selection process. In 2002, the National Centre for Assessment in Higher Education was established. The Centre is responsible for conducting a national standardized aptitude examination for high-school leavers who wish to apply to the universities for medicine. At present, admission to any medical college in the country is based on high-school grades, the national aptitude test, a summative examination in science and an interview. Some of the colleges are not using the interview because of lack of evidence of it objectivity and reliability.
Medical schools are being challenged to admit more students. In view of the considerable attrition rate among medical students, such an expansion increases the pressure to maintain a high number of quality, competent graduates. Calls have increased among academics to strengthen the student admissions policies and enhance the objectivity of admission interviews.
Accreditation
Saudi medical schools have 2 professional functions: medical education and health care. Concerning the educational role, until 2005, institutes of higher education, including medical colleges, required no accreditation. In 2005, the Council of Higher Education approved the establishment of the NCAAA, tasked with ensuring the quality of higher education in the country. It is now mandatory for every institute of higher education to be accredited by the NCAAA. The accreditation criteria are comprehensive and include all aspects of an institute, in particular teaching and learning. The accreditation period is limited to 7 years, after which the institute will be revisited for re-accreditation [16] . The process of self-evaluation for all the existing institutes has begun and aims to identify the strengths and weaknesses of colleges and their teaching programmes. The Commission has also started reviewing some medical schools. While this is a step in the right direction, the process itself will need to be evaluated for its impact on the quality of medical education.
Concerning the professional role, the Saudi Commission for Health Specialties is an independent body involved in accreditation of postgraduate programmes, board examinations, professional classification and registration. The Commission runs a national examination-the Saudi Licensing Examination-that national and international graduates doctors are required to take for residency programmes or job placement in Saudi Arabia. The examination consists of 100 multiplechoice questions. Examination statistics are published annually by the Commission, including comparison tables of the scores of graduates from all the colleges. It is believed that such comparisons should be a strong motivation for each medical college to improve the students' scores, which will be reflected in the Commissions statistics. It is considered as an indirect method of quality assurance and a stimulation for improvement and development among institutions.
Again, the effectiveness of the examination as a quality indicator of medical graduates' competencies has not yet been investigated. There have been proposals for a 2-part national licensing examination for all Saudi medical school graduates as well as overseas graduates: a written part for measuring the basic and clinical science and a practical part for evaluating graduates' clinical and interpersonal skills [17] . Certainly such a scheme will face many challenges and assessing stakeholders' views of the issue is essential at this stage. In the meantime, a national survey of senior students' and interns' views of the national licensing examination is being carried out [Zaini R, personal communication] .
Challenges
Many challenges face medical education in Saudi Arabia. The rising global demand for health practitioners in general and physicians in particular is a major challenge worldwide. The mushrooming of medical colleges in the country places tremendous pressure on the MOHE to provide a proper infrastructure and qualified personnel that are well trained in medical education. In addition, the expansion of the new medical colleges, if not carefully planned, might eventually raise questions about quantity versus quality of medical training.
The pace of reform in Saudi medical education is slow and there are difficulties in its execution. Most of the reforms are directed towards the content of curricula, without defining the essential skills, knowledge, behaviour and standards (outcome-based approach) that graduating physicians need. Sometime the revised curricula have not led to any obvious reforms and this raises concerns that Burton and McDonald [18] express in their paper entitled: "Curriculum or syllabus: which are we reforming?"
In addition, learning medicine in a foreign language (English) has to be addressed. Medical colleges recruit the topmost high-school graduates, yet the attrition rate from medical school is still high. This is multifactorial, but the language of instruction seems to be an important factor [19] . Certainly the current criteria for student selection do not consider students' proficiency of English language.
An additional challenge is to provide the new colleges with adequate numbers of qualified staff. The Gulf Cooperative Council countries Committee of Deans of Medical Colleges agreed that the minimal acceptable faculty-to-student ratio is 1:7. However, some of the already established colleges are facing shortages in the number of faculty, with a faculty-to-student ratio far from what these recommendations. The problem is compounded by an unfavourable faculty salary scale as compared with other institutes and private hospitals, a similar situation to Malaysia [20] .
Another challenge that faces all Saudi higher education institutes is maintaining and assuring quality. This is the responsibility of the recently established NCAAA, whose effectiveness and efficiency has yet to be established.
Many medical educators call for an independent medical education professional body to govern the health and medical colleges. On the other hand, an objective national graduation licensing examination is a possible means of providing a quality indicator for medical schools.
Conclusion
Medical education in Saudi Arabia is in a crucial phase that will chance the face of medical education in the country. Systematic planning that considers all potential challenges must be undertaken. The current phase of reform and expansion must be coupled with accreditation and quality assurance procedures in order to ensure that each endeavours are directed towards internationally acknowledged goals and standards.
